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EFFECT OF SHADE ON PLANT CHARACTERS AND NET ASSIMILATION RATE OF

GINGER CULTIVARS

The study was undertaken at the College of
Horticulture, Trichur, Keraladuring 1990-91to
find out the performance of ginger cultivars
under varying shade levels and to ascertain
their compatibility in the coconut based crop-
ping system.

The experiment was laid out in split plot
design having four shade levels 0, 25, 50 and
75 per cent in the main plot and Sx ginger
cultivars viz., Maran, Kuruppampadi, Hima-
chal, Rio-de-jeneiro, Nedumangad and Amba-
llore Loca in the subplots with four repli-
cations. The main plot size was 22.50 m? and
subplot size 3.75 m’. Pandals of size 27 m x
11 m were erected on wooden polesto provide
artificial shade to the desired level (0, 25, 50
and 75 per cent) using unplaited coconut
leaves. LI-COR integrating quantum radio-
meter with line quantum sensor was used for
adjusting the shade intensity approximately to
the desired level. Cultivation practices were
adopted as per the recommendations of the
Kerala Agricultural University (KAU, 1989).
NA R was determined using theformulasugge-
sed by Williams (1946).

Plant height (Table 1) increased with increase
in shade intensities at all the stages except 60
days after planting (DAP). The highest plant
height was observed at 75 per cent shade at all
the three stages, where it was significantly
superior to 0, 25 and 50 per cent shade at 60
DAP and was comparable with 50 per cent
shade at the other two stages. However, at
both 120 and 180 DAP, the lowest plant
height was recorded in the open. The cultivars
adso exhibited significant difference at all
stages (Table 1). Both a 60 DAP and 120
DAP, Kuruppampadi, registered the highest
value. At 60 DAP, Kuruppampadi was signi-
ficantly superior to the other cultivars, while at
120 DAP, it was comparable with Amballore

Local. Though Nedumangad gave the highest
plant height a 180 DAP, it was comparable
with Kuruppampadi and Amballore Local.
Cultivar x shade interaction was significant at
60 DAPand 180 DAP (Table 2). At 60 DAP,
Himachal recorded the highest plant height and
was comparable with Kuruppampadi in the
open and at 25 per cent shade. But Kuru-
ppampadi gave the highest value at 50 and 75
per cent shade. Plant height exhibited an incre-
asing trend with shade levels except for
Kuruppampadi at 180 DAP, where the plant
height increased up to 50 per cent shade and
then declined. The highest plant height was
observed in Kuruppampadi in the open and at
50 per cent shade which was comparable with
al cultivars except Amballore Locd and
Himachal respectively. Thus, the plant height
increased with increase in shade intensties.
This is in conformity with the result reported
by Ba and Nair (1982) in coleus, sSweet
potato, ginger and turmeric. The increase in
plant height under shade may be due to the
cell elongation effect to catch up with the
neighbouring plant.

Cultivars differed significantly in tiller
number. Rio-de-jeneiro recorded the highest
tiller number (Table 1) a al stages and was
comparable with Himachal at 60 DAP. Culti-
var X shade revealed significant interaction
only a 180 DAP. Rio-de-jeneiro was superior
to other cultivars in the open and a 50 per
cent shade, while a 25 and 75 per cent shade,
it was comparable with Nedumangad, Kuru-
ppampadi gave the highest tiller number at 25
per cent shade and the lowest a 75 per cent
shade.

With respect to tiller number there was no
significant difference between shade levels, at
any of the stages (Table 1). Though the tiller
number increased up to 25 per cent shade, it
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Table 1. Effect of shade on plant height, number of tillers and net assimilation rate of ginger cultivars

Plant height, cm No. of tillers . Net assimilation rate
Treatment levels of : g m? days
Sk '60DAP | 120DAP | 180DAP 60DAP | 120 DAP | 180DAP '60DAP | 120DAP
[T, 0 {419 0 481 511 251 1089 | 1429 | 4112 | 188
T,(25) 7 | 8 . 696 | 207 | 108 | 1559 | 276 | 206
Ty(50) P | Gratig 815 | 251 ] 27 | e | 282 | 258
TS | 45 . el | 86 | 182 | 916 | 1228 | 306 | 226
SEm: 24 | 15 | 3% | 04 | 0% | 0B | 04 | 019
cD(009) 55 . 3® | 8®w | NS . NS | NS | o®m | o0&
o .. i i e A - B Wit ol
|V, (Maran) . 49 | 515 | 60 | 22 | 1038 | 126 | 22 . 25
'V, (Kuruppampadi) 470 610 729 . 148 | 8% 1225 = 32 33
V,(Himacha) | 433 | 54 | 689 | 306 | 1180 | 1175 | 36 | 246
V,(Rio-de-jeneiro) | 371 | %0 . 705 | 3% | 1502 | 2042 | 2% . 1m0
V,(Nedumangad) | 372 | 544 | 747 | 150 | 912 | 1240 | 3% | 221
Vi(Amballore Locd) | 404 | 566 | 713 | 178 | 8% | 13® . 32 | 08
| SEm. s | 283 | 2 024 | 0% | 119 | 03 | 03
CD(0.05) 200 5277 413 043 = 197 | 23 = 07 = 062

Table 2. Interaction effect of shade levels and ginger cultivars on plant height at 60 DAP and 180 DAP

Cultivar ; Shade level, % Shade level, %
R B - T = 0 B Y Men | O | 25 | 5 | 75 | Men
V, (Maran) 460 § 33 f BL | 23 | 420 | 521§ 610 | %08 | 812 | 60
| V,(Kuruppampadi) | 453 | 426 445 | 556 | 470 | 569 | 707 | 857 | 783 | 729
V, (Himachal) 403 | 436 | 346 | 456 | 433 516 | 726 | 7a5 . TIO | 689
V, (Riodejeneiro) | 38 | 04 71 a1 a1l s11 T ele | 830 | 80 | 705 |
V, (Nedumangad) 17560 & Bl . 32.1”15 409 | 372 | 500 783 | 815 | 891 | 747
Vo(Amballore Locdl) | 342 | 300 | 441 | 44 | 404 | 42 | 723 | &5 842 | 713
Mean {419 | 307 | 32 | 475 o511 ! 696 | 815 i 826 | -
i el P . B § B T R T
SE for difference between 2 subplot means at the same level of main plot 290 413
CD (0.05) for the above ' . 581 1 8%
SE of difference between 2 main plot means a the same level of subplot | & 546
CD (0.05) for the above i U 7ee T T 1es

exhibited a progressive decrease with increase
in shade intendities. Taller plants observed at
higher shade intensities indicate the possible
diversion of energy for increasing the plant

height rather than to increase the tiller number.
In the case of net asamilation rate (NAR),
open condition was significantly superior to
the other shade levels at 60 DAP. But at 120
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Table 3, Interaction effect of shade levels and ginger cultivars on net assimilation rate &t 60 DAP and 120 DAP
| Cultivar Shade level, % at 60 DAP Shade level, % at 120 DAP
0O | 2 5 | 75 | Mean 0 25 50 75 | Menn
V, (Maran) k V226 192 129 229 4.76 262 0.81 215 259
V. (Kuuppampadi) | 636 | 206 | 201 | 155 | 32 | 199 | 246 | 494 | 301 | 33
V,(Himachd) | VT TR0 Y 3R as T 280 271 ik 2011 248
V, (Rio-de-jeneiro) | 236 | 201 | 189 | 565 | 298 | 109 | 235 | 246 | 091 | 170
V,(Nedumangad) 328 1319 1261 | 3% | 18 | 13 | 3% | 18 | 221
“vi(Amballore Loca) V4081249 Y 374 1 U320 V067 i 08l LA T il 085 I‘
: : 1
Mean 174127 276 1 252 17306 - 188 | 206 @ 258 | 226 = |
' ' ST e ' 60DAP 180 DAP
SE for difference between 2 Sjbp|0t means at the same Ievel of main plm 0.7 062
CD (005) fortheabove T 124
SE of difference between 2 main pIot means at the same Ievel of subplot 0.82 060
CD (005) fortheabove ¥ 170 121

o, -
Table 4.

Interaction effect of shade levdls and ginger cultivars on rhizome yidd on fresh and dry weight bess (t ha')

Cultivar i Rhizome yield (fresh weight) at shade level, Rhizome yield (dry weight) at shade level,

i % %

) 25 5 | 75 [ Men . O % 50 75 | Memn
V, (Maran) 672 | 1862 @ 1901 | 1426 A 1465 A 119 333 @ 342 @ 261 264
V, (Kurappampadi) 1553 1483 @ 1918 1901 . 1716 | 266 = 258 = 338 . 343 301
V, (Himachal) 1457 | 201 | 2213 | 2662 | 2156 | 262 | 419 411 @ 506 | 400
V (Rio-de-jeneiro) 498 1 1340 | 1350 | 1350 | 1135 | 059 | 163 | 166 169 & 139
V, (Nedumangad) 409 | 2506 | 1808 | 1406 & 1532 | 062 = 38 | 280 @ 221 @ 237
Vs (Amballore Local) 714 1 1234 0 1456 | 1207 | 1153 | 137 | 241 | 287 | 192 | 214
Mean 884 | 1787 | 1774 | 1660 @ - 151 | 299 | 304 | 28 o |

: ol ' ' : Fresh wetght Dry weight [

SE for difference between 2 subplot meansat thesame Ievel of main pIot | 208 035 %
CD (0.05) for the above 416 o7
SE of difference between 2 main plot means at the same Ieve| of subplot T.259 045
CD (0.05) for the above 550 0% ]

DAP (Table 1), 50 per cent shade recorded the
highest NAR which was comparable with 75
per cent shade. Ravisankar and Muthuswamy
(1988) reported that NAR was higher in ginger
grown in low light intendties. The cultivars
exhibited significant difference at both 60 and
120 DAP (Table 1). Himachal recorded the

highcst NAR a 60 DAP, which was
comparable with al other cultivars except

Maran. But at 120 DAP, though Kuruppam-

padi was found to be significantly superior to
the other cultivars, Himacha also performed
well.  Significant interaction between shede
levels and cultivars was observed at both 60
and 120 DAP (Table 3). At 60 DAP, Kum-
ppampadi rccorded the highest NAR in the
open, which was comparable with that of
Himachal. At 25 per cent shade, it was com-
parable with Amballore Loca which gave the
highest NAR. At 50 per cent, no significant



difference was observed among the cultivars.
Rio-de-jeneiro was found to be superior to al
the other cultivars at 75 per cent shade. At 25
per cent shade, highest NAR was observed in
Himachal whichwas comparablewith all culti-
vars except Nedumangad and Ambalore
Local. At 50 and 75 per cent shade, Kuru-
ppampadi gave the highest value which was
comparable with Nedumangad and Himachal,
respectively. NAR (120 DAP) went on incre-
asing with shade up to 50 per cent and then
showed a dight decline. However, the NAR at
50 and 75 per cent shede levels were com-
parable. High NAR at higher shade levels
could be attributed to the increased rate of
photosynthesis under shade. The light
compensation point for photosynthesis was
found to be higher for plants in the open than
that under shade (Okali and Owusu, 1975).
High value of NAR at initial stages may be
due to the transfer of assmilates from
relatively large szed rhizome to the deve-
loping plant and dso the verticd leaf ori-
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entation during this period (Mithorpe, 1963).
Low NAR vdues a later stage is tributed to
the dense canopy of ginger stand, which has
many horizontal leaves resulting in excessve
mutual shading and increesed rate of
respiration. Shade levels had significant effect
on rhizome yield of ginger both on fresh
weight dry weight bass (Table 4). Pants in
the open were significantly inferior to those
under shade in terms of rhizome yield.
Among the cultivars Himachal gave the high-
est rhizome yield while Rio-de-jeneiro record-
ed the lowest value. Hardy (1958) attributed
the better performance of the crops under
shade to the presence of a threshold illumina-
tion intensity beyond which the stomata of
shade living plants tend to dose.  Another
favourable effect of shade on plantsis believed
to be the auxin enhancement probably acting
synergistically with gibberellic acid (Leopald,
1964. This paper forms a part of M. Sc.(Ag.)
thess of the first author submitted to the
Kerala Agricultural University.
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